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Abstract Background: Emergency laparoscopic cholecystectomy has been advo-
cated for the treatment of acute cholecystitis; however it can be a difficult task,
especially in public hospitals, with relatively high conversion and complication
rates. Percutaneous cholecystostomy is a simple and effective procedure allowing
patients to recover from the acute event and undergo elective laparoscopic surgery
at a later stage.
Methods: We prospectively assessed a protocol of initial conservative treatment in
patients admitted with acute cholecystitis. Patients who did not respond to medical
treatment were treated by percutaneous cholecystostomy. Following discharge the
patients were seen in the outpatient clinic and elective laparoscopic cholecystec-
tomy was considered and scheduled as necessary. The details of the operation were
collected with emphasis on complications and conversion rate.
Results: During a 3-year period, 224 patients who were admitted with acute calcu-
lous cholecystitis entered the protocol. Fifty-four patients did not improve under
medical treatment and percutaneous cholecystostomy was performed. In spite of
adequate drainage, 5 patients still did not improve: 3 patients were successfully
operated upon urgently and recovered, while 2 patients who had severe concomi-
tant diseases and multi-organ failure, died. Forty-nine patients were discharged
with the catheter and later re-evaluated for elective operation. In 7 patients com-
mon bile duct stones were found and were removed by ERCP prior to the elective
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102 H. Paran et al.operation. Twenty-five patients underwent delayed laparoscopic cholecystectomy
with a low conversion rate (8%), and only minor complications (16%).
Conclusions: Conservative treatment and delayed operation is still an acceptable
choice in the treatment of acute cholecystitis. Percutaneous cholecystostomy is
an effective tool, with high success rate and low morbidity, and allows for better
pre-operative evaluation of the biliary system and safe interval laparoscopic sur-
gery. Laparoscopic cholecystectomy after drainage of the gall bladder is a low mor-
bidity procedure with relatively low conversion rate.
ª 2006 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.Introduction
Acute cholecystitis is a common cause for emer-
gency admission and a high burden in surgical
departments. Traditionally the patients were
treated either by immediate cholecystectomy, or
conservatively with antibiotics, which is successful
in up to 86% of the cases.1,2 Patients who did not
respond to the conservative medical treatment
underwent cholecystectomy.
Operative cholecystostomy was considered an
extreme measure for patients who were unfit to
undergo resection. In some, cholecystostomy was
the definitive procedure, while others underwent
cholecystectomy at a later time.3
In the beginning of the laparoscopic chole-
cystectomy era, acute inflammation of the gall
bladder was considered to be a contra-indication
for laparoscopic resection. In this setting, con-
servative treatment of acute cholecystitis, and
delayed elective surgery, emerged as an acceptable
choice. Later with progressive improvement in
laparoscopic surgical skills, several authors re-
ported good results with emergency laparoscopic
resection of the inflamed gall bladder and a recent
meta-analysis suggested that early operation is the
best option in the treatment of acute cholecys-
titis.4 However, routine laparoscopic cholecystec-
tomy in the emergency setting can be a
challenging task, especially in public hospitals,
where a specialist service is not always available,
and theater space is scarce.5 Furthermore, even
when a specialist-led service is promptly available,
the reported conversion rate to open surgery is
relatively high.6 Indeed early cholecystectomy
for acute cholecystitis is routinely carried out
only by 11% of surgical consultants in the U.K.7
The introduction of ultrasound guided percu-
taneous cholecystostomy (PC) provided a simple
and safe method of draining the inflamed gall
bladder, at the radiology suite or even bedside,
effectively and with minimal morbidity.8,9 This
method provides a bridge for the acutely ill
patient for recovery and delayed elective lapa-
roscopic operation.Until recently however, PC was only used in
extreme cases10 and as a result, laparoscopic cho-
lecystectomy after percutaneous drainage of the
gall bladder has been reported only in small
numbers.11
We have adopted a protocol of initial conserva-
tive treatment in patients admitted with acute
cholecystitis, with liberal use of PC whenever the
symptoms persisted or worsened in spite of anti-
biotic treatment. In the present study we pro-
spectively evaluated this protocol in our university
affiliated general public hospital. The assessment
was made with emphasis on the outcome and the
results of late laparoscopic cholecystectomy in
eligible patients after PC.
Patients and methods
All patients with clinical and sonographic signs of
acute calculous cholecystitis, were admitted to
the department of surgery and initially treated
conservatively, according to the protocol summa-
rized in Fig. 1. The treatment included fasting, i.v.
fluids and broad-spectrum antibiotics given i.v.:
Ampicillin (Penibrin, Sandoz GmbH, Austria) and
Gentamicin (Teva, Israel). In diabetic patients
Metronidazole (B. Braun, Melsungen, Germany)
was added.
Patients were continuously monitored with re-
gard to fever, tachycardia, pain and daily white
blood cell counts, and liver function tests. Patients
whose general condition deteriorated in spite of
this treatment and whose symptoms began less
then 72 h before admission, were operated upon.
Patients with no clinical improvement after 48 h
of treatment, or whose symptoms began more
then 5 days before, were treated by percutaneous
trans-hepatic cholecystostomy, performed under
ultrasound or CT guidance. Failure to improve in
spite of adequate drainage of the gall bladder
was treated by emergency cholecystectomy.
Following clinical improvement, patients were
discharged with the drain in place, and followed-
up at the outpatient clinic weekly. Patients with
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Figure 1 Treatment protocol.persistent elevated liver enzymes were referred
for assessment of the common bile duct (CBD) by
endoscopic ultrasound, or by a cholangiogram,
using the PC-tube and ERCP was performed when-
ever needed. All patients were re-evaluated at the
outpatient clinic and those with acceptable risk
were scheduled for elective surgery as soon as
their general condition allowed or after clearance
of the CBD, but not earlier then 6 weeks after dis-
charge to allow resolution of the inflammation.
All patients admitted for elective laparoscopic
cholecystectomy were operated on by a resident
under guidance of an experienced attending sur-
geon. Patients’ records, including the outpatient
visits, were kept in the patients’ files, and data
were later drawn from these files.
Results
Resultsare summarized inFig. 2. BetweenJanuary1,
2001 and December 31, 2003 (36 months), 224 pa-
tients were admitted and initially treated according
to the protocol. The conservative treatment was
successful in 166 patients (74%) who were dis-
charged, and referred for elective surgery. Percu-
taneous cholecystostomy was performed in 54
patients due to failure of conservative treatment
or because they were poor-risk patients in whom
operative treatment was not contemplated. Of
the 54 patients, 30 were females and 24 males.
The mean age was 61 (range 31e94 years). Percu-
taneous drainage of the gall bladder was per-
formed under ultrasound guidance in 52 patientsand under CT scan in the other two. The correct
position of the drain was confirmed either by
ultrasound in 48 patients, CT scan in 2 patients
and by cholecystogram in the remaining 4
patients.
Out of the 54 patients treated by PC, three
(5.5%) required emergency operations, in spite of
adequate drainage: in two patients due to con-
tinuing sepsis, and the other due to bile leakage
and peritonitis. All three patients recovered.
Another two patients who had severe concomitant
diseases died during the initial admission due to
severe sepsis and multi-organ failure, in spite of
adequate drainage of the gall bladder.
After PC, 49 patients were discharged from
hospital after resolution of the symptoms
(90.7%). The mean time from drainage of the gall
bladder until resolution of symptoms allowing
discharge was 7.6 days (range 3e28 days).
The patients were initially followed-up at the
outpatient clinic on a weekly basis. All patients
managed the tube by themselves or with the help
of nurses in institutionalized patients. No major
infection around the tube or in the tract was
reported. In some patients a small area of granu-
lation tissue developed around the tube, which
healed shortly after the removal of the tube.
Seven patients eventually died from underlying
diseases, unrelated to the biliary system, 1e4
months after discharge. Four patients were lost
to follow-up.
The drain dislodged early in 16 patients and five
of them, who were unfit for surgery, required
reinsertion due to recurrent biliary pain or
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Figure 2 Summary of results.infection. In another two patients the tube became
obstructed after 2 and 4 weeks, respectively. The
tubes were removed and both patients had no re-
current symptoms, until both were operated upon
uneventfully, 5 and 3 weeks later, respectively.
After discharge, all patients were followed-up
in the clinic and re-evaluated for surgery. Twenty-
one patients were found to be unfit for surgery due
to severe underlying diseases. They were contin-
uously followed-up on a monthly basis. In 17 of
them no symptoms developed (4 months to 3 years
follow-up). The remaining four patients had recur-
rent symptoms and required another drain inser-
tion. Two of them are alive and well and the
other two patients recovered, but later died
from unrelated causes.
The PC was used for a cholangiogram in 12
patients, with persistent elevated liver enzymes.
In five of these patients, CBD stones were demon-
strated and successfully removed by ERCP and
sphincterotomy. In three patients it was impossible
to demonstrate the CBD through the PC, so an
endoscopic ultrasound was performed demonstrat-
ing choledochal stones in two of them. In another
two patients the cholangiogram demonstrated
a tumor in the distal CBD in one and in the head
of the pancreas in the other. These findings were
later confirmed by a CT scan.
Twenty-eight patients were eventually referred
for elective operation, 6 weeks to 9 months after
the initial admission. In three patients open chole-
cystectomy was initially performed due to previous
abdominal operations in two patients and a tumor inthe pancreas in one. Twenty-five patients were op-
erated upon laparoscopically, with two conversions
to open surgery (8%). Although adhesions of the
liver to abdominal wall was noted in all the pa-
tients, they were easily released and did not inter-
fere with the cephalad retraction of the gall
bladder. In most patients adhesions and fibrosis
were found between and body and fundus of the
gall bladder and the liver, but in most patients the
dissection of the triangle of Calot was relatively
easy. In the laparoscopic cholecystectomy group,
peri-operative complications occurred in four pa-
tients (16%). In three patients sub-hepatic fluid col-
lections were found and drained percutaneously. In
one patient a bile leak from the cystic duct stump
developed. This patient was treated by ERCP and
a stent was inserted into the CBD but a minor leak
persisted. He was discharged with a drain and the
biliary fistula closed spontaneously 3 months later.
Discussion
Although emergency cholecystectomy is the stan-
dard treatment of acute cholecystitis, conserva-
tive treatment is still an acceptable option of
treatment in the laparoscopic era, when the
conversion and complication rates are relatively
high.4,12 In the present study the success rate for
conservative treatment of 224 unselected patients
during a 36-month period was 74%. The liberal use
of percutaneous drainage of the inflamed gall
bladder increased the success rate to 96%.
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to co-morbidities, and disease duration of more
then 72 h, when severe inflammation and dense
adhesions are expected, which might result in in-
creased conversion and complication rates.12 All
the planned elective operations were performed
by residents, with low conversion and complication
rates and no peri-operative mortality. Percutane-
ous drainage of the gall bladder also allowed elec-
tive clearance of the CBD stones in seven patients
before cholecystectomy was performed, avoiding
intra-operative cholangiograms and the need for
CBD explorations.
In addition to the higher degree of difficulty in
performing the operation, lack of availability of
theater space and skilled surgical teams make the
routine treatment of acute cholecystitis by emer-
gency surgery, sometimes difficult to accomplish,
especially in public hospitals. Even with the assem-
bly of a specialist team service for the management
of acute cholecystitis, with the implementation of
a specialist-led protocol, relatively high complica-
tion and conversion rates were still reported.4,5
Furthermore, as the population age increases,
the incidence of co-morbidities also increases,
further complicating the management of these
patients. In the past, it has been shown that the
morbidity and mortality rates increased sharply
when elderly patients were operated upon
urgently as compared to elective open gall-bladder
surgery.13,14 No such studies were performed in the
laparoscopic era.
Surprisingly, no large prospective randomized
studies are available comparing emergency versus
delayed laparoscopic cholecystectomy in the
treatment of acute cholecystitis, which is a rather
common condition, and only a meta-analysis was
able to show some advantages of immediate versus
delayed operation.4 In several hospitals around the
world conservative treatment is still the preferred
mode of treatment for acute cholecystitis, and
although percutaneous drainage of the inflamed
gall bladder is increasingly being performed, no
large studies reported the results of laparoscopic
operation following drainage of the gall bladder.
In the present study we showed that it is safe,
with low morbidity and conversion rates.
It is important to stress that the elective oper-
ations, after successful conservative treatment of
acute cholecystitis, should be performed after the
resolution of the inflammatory process, but no
later them 3 months due to higher recurrence rates
with longer post-cholecystitis periods.15,16
In conclusion, conservative treatment and de-
layed operation is still an acceptable choice in thetreatment of acute cholecystitis. Percutaneous
cholecystostomy is an effective tool, with a high
success rate and low morbidity, and allows for safe
interval laparoscopic surgery. Elective delayed
laparoscopic surgery after percutaneous drainage
of the gall bladder is safe and has a low conversion
rate.
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